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The National Aeronautics and Space Administration has  requested 
the National Bureau of Standards to conduct ionospheric radio soundings 
aboard their mobile launch platform. 
the ionosphere a r e  useful in defining the propert ies  of the ionized a tmos-  
phere between approximately 100 and 400 km. 
independently useful when obtained over a range of lati tudes,  and have 
even grea te r  in te res t  when obtained in conjunction with rocket  probes and 
other measurement  techniques. The pr imary  resul t  of these observations 
is to obtain essentially continuous electron density profile data,  sporadic E 
occurrence and type information, and r ea l  t ime qualitative evidence on the 
s ta te  of disturbance in the ionosphere. 

Sweep frequency radio soundings of 

Such observations a r e  

11. Results and Future  Plans 

The two previous reports  have described the preparation and obse r -  
vation phases of this program,  which were  conducted successfully. 
Current ly ,  the analysis and interpretation of the ionospheric soundings 
data a r e  being continued with funding from ITSA. 
under the following categories:  

This work is described 

Some 8 ,000  individual ionospheric observations were  
obtained during the voyage. 
ing schedule, and a s  a ready reference to the main features  of 
the ionosphere along the ship's course ,  a complete s e r i e s  of 
ionospheric 'If-plots" has  been prepared in booklet form. A 
copy of this i s  attached to this report .  

A s  a cat&-logue of the final observ-  

Special analyses for mobile launch expedition participants. 
Most of the higher atmosphere probe experimenters  a r e  interested 
in  the ionospheric e lectron density distribution at  the t ime of their  
launchings, either for direct  comparison where s imi la r  measu re  - 
ments  were  made by the rocket probe, or  a s  supplementary information 
where the probes obtained other information. 
is  the equatorial magnetometer program of probes in  which the presence 
of a n  electrojet  may be correlated with the occurrence of "equatorial 
sporadic E" observed by the ionosonde. 

An example of the la t ter  

Red airglow comparison. An IITRI-operated group of ship 
based airglow photometers surveyed the ionospheric airglow emission 
on a number of nights throughout the voyage. 
a r e  of especial  in te res t  in the vicinity of the magnetic equator and 
the sub-equatorial anomaly, where high emissions a r e  cor re la ted  
with high electron density. 
joint analysis  program of IITRI and ITSA. 

These measurements  

This w o i k  is being continued through a 
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The ionospheric radio soundings a r e  useful in themselves 
a s  a survey of ionospheric structure over a wide range of latitude. 
Analyses of the equatorial anomaly latitude variation, the occurrence 
of equatorial  sporadic E, the latitude behavior of the F1 layer ,  and 
inferences concerning the connection of neutral  a tmosphere move - 
ments  with ionosphere variations a r e  being deduced. 

We consider this program to have been a most  valuable application 
of the ionospheric radio soundings technique, both a s  a support  activity 
for the main objectives of the expedition, and for the valuable data collected 
by the ionosonde itself. 
demonstrated that shipboard handicap of small  antenna sys tems a r e  not so 
severe  as  had been anticipated. W e  a r e  most  interested in  the opportunity 
to participate in a second voyage, and recommend that a continuing program 
of ionosphere sounder development include such refinements in  the technique 
a s  a n  improved receiver  and transmitting and receiving antenna system, 
with shipboard applications in  mind. 
NASA ass i s tance  with the cost  of such development, particularly since the 
present  ionospheric soundings program at  Wallops Island can justify and 
support some development of the Wallops Island ionosonde improvements. 

With modern high quality equipment, this expedition 

ITSA s e e s  no immediate need to request  


